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Question 1 
1D: 10324 
Notanswered 


Rag 


0.00 out of 10.00 (0%) 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TP Is being administered 600 mg of azithromycin via IV infusion every 7 hours. Given: 


* tiz= 14h 
© C@= 11 mg/L 


Calculate the dose required to achieve a Css= 21 mg/L. 


Select one: 
396.9 mgY 
398.2 mg% 
211.8 mg X 
213.7 mg X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of the dose required to achieve a steady state. 


A Rose Wang 


The dose needed to achieve the steady state can be calculated by rearranging the following equation: 


BACKGROUND: 
Cu = & 


Where, 

Cs = steady-state concentration 
Ry = infusion rate 

Cl = clearance 


SOLUTION: 
Step 1: Calculate the volume of distribution. 
n= H 
0 

_ 00 mg 
ae 1 mg/L 
Va = 54.55 L 
Step 2: Determine the elimination rate constant. 

in(2) 

ka = tia 

— rB) 
kea = ah 
ka = 0.0495 h! 


Step 3: Determine the total clearance rate. 
Cl= Vi- k 
Cl = 54.55 L - 0.0495 h! 


Cl= 2.700 L/h 
Step 4: Calculate the dose required to achieve 21 mg/L. 
ae 
Ca =% 
Dose 
== 
2Amg/L = =F 


Dose = 396.9 mg 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 


Answer: 396.9 mg 
RATIONALE: 


Correct Answer: 


(Option #1): The calculated dose is 396.9 mg. 


Incorrect Answer: 

(Option #2): The calculated dose is not 398.2 mg. 
(Option #3): The calculated dose is not 211.8 mg. 
(Option #4): The calculated dose is not 213.7 mg. 


TAKEAWAY/KEY POINTS: 
Dose 
The following equation can be used to calculate the dose to achieve a steady-state level: Css = Gy 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 396.9 mg 


Question 2 
ae Determine the number of doses required to achieve a steady state of 21 mg/L. 
Notanswered 
Select one: 

5 doses % 

10 doses 

11 doses 

20 doses X% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of the number of doses required to achieve steady-state level. 


BACKGROUND: 

The number of doses needed to achieve a steady-state level can be calculated as follows: 

SOLUTION: 

Step 1: Calculate the volume of distribution. 
— Dose 

Va ~~ Ey 
— _600 mg 

Va Tl mg/L 

V = 54.55 L 

Step 2: Determine the elimination rate constant. 
— bQ) 

ka = tia 

o — ne) 
ka= Tah 


ke = 0.0495 h! 


Step 3: Determine total clearance. 


Cl=V-k 
Cl = 54.55 L - 0.0495 h + 
Cl= 2.700 L/h 
Step 4: Calculate the required dose. 
Coe 

eo A 

pe 
Cs = -A 
te 

21mg/L= zti 


Dose = 396.9 mg 

Step 5: Calculate the time to steady state. 

5 half-lives to steady state = (5) x (14 h) 

=70h 

Step 6: Calculate the number of doses required to achieve a steady state. 


Number of doses required 
5 half-lives 


Th 
10 doses 
Always make sure to check your units to make sure they cancel out and you are left with the desired units. 


Answer: 10 doses 


RATIONALE: 
Correct Answer: 


Question 3 
ID: 10327 


Not answered 


(Option #2): The calculated number of doses is 10. 


Incorrect Answer: 

(Option #1): The calculated number of doses is not 5. 
(Option #3): The calculated number of doses is not 11. 
(Option #4): The calculated number of doses is not 20. 


TAKEAWAY/KEY POINTS: 
The total number of doses needed to achieve steady-state can be calculated from the time required for 5 
half-lives and dosing intervals. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 10 doses 


Once the infusion is stopped, when is a concentration of 2.4 mg/L reached? 


Select one: 
428h% 
70.0 h* 
438h¥ 
696h X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of time required to attain a certain concentration after stopping the infusion. 
BACKGROUND: 


The following equation can be used to calculate the time required to attain a certain concentration after 
stopping the infusion. 


C(t) = Co - eet 

G = initial concentration 

G = concentration at time t 

Ka =elimination rate constant 

t =time 

SOLUTION: 

Step 1: Calculate the elimination rate constant. 


In(2) 


In(2) 
Tah 


ka = 0.0495 h! 

Step 2: Determine the time it takes for the concentration to reach 2.4 mg/L. 

C(t) = Co -e*t 

2.4 mg/L = 21 mg/L - e995 

t=438h 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 43.8 h 


RATIONALE: 
Correct Answer: 
(Option #3): The calculated time is 43.8 h. 


ka = 


Incorrect Answer: 
(Option #1): The calculated time is not 42.8 h. 
(Option #2): The calculated time is not 70.0 h. 
(Option #4): The calculated time is not 69.6 h. 


TAKEAWAY/KEY POINTS: 
The following equation can calculate the concentration at time t: C(t) = Cy - e *e* 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 43.8 h 


Question 4 


evita TP is not responding to azithromycin, so you decide to increase the infusion rate until a steady state 


of 25 mg/Lis achieved. 


Not answered 


P Aag 


aa 


How long does it take to reach the new steady state? 


Select one: 
70.0hY 
3.52h X% 
349 hX 
696h X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of time required to achieve a new steady-state level. 


BACKGROUND: 
It will take 5 half-lives to get to a steady state with any change in dose. 
SOLUTION: 

Step 1: Determine the time to steady state. 

It will take 5 half-lives to get to a steady state with any change in dose 


Time to get to steady state = (5) x (1) 
= (5) x (14h) 

=70h 

Answer: 70h 


RATIONALE: 


Correct Answer: 
(Option #1): The calculated time is 70.0 h. 


Incorrect Answer: 
(Option #2): The calculated time is not 3.52 h. 
(Option #3): The calculated time is not 3.49 h. 
(Option #4): The calculated time is not 69.6 h. 


TAKEAWAY/KEY POINTS: 
It will take 5 half-lives to get to a steady state with any change in dose. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 70.0 h 


Question 5 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
1D: 10332 


ASA ALis an 18-year-old, 62 kg male, taking Drug A via IV bolus. 
Y Fiag question PERN 
e Therapeutic window 1.42 to 9.19 mg/L 
© ti = 5.5 hours 
°F=1 


(aae 


Calculate Ka 


Select one: 
3.81 h1 X 
0.126 h 
0.262 h1% 
0181h1X% 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of the elimination rate constant. 


BACKGROUND: 
The following equation can be used to calculate the elimination rate constant. 


eee 
ka ta 


SOLUTION: 


Step 1: Calculate the elimination rate constant. 


= ng 
ka = tip 


= in 
ka = 35h 


ka = 0.126 hh 
Answer: 0.126 ht 
RATIONALE: 


Correct Answer: 
(Option #2): The Calculated Ks is 0.126 h“. 


Incorrect Answer: 
(Option #1): The Calculated Ką is not 381 h’. 

(Option #3): The Calculated K is not 0.262 h4 
(Option #4): The Calculated Ks is not 0.181 h7. 


TAKEAWAY/KEY POINTS: 


The Ke can be calculated by the following equation: ke = #2 
ha 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 
The correct answer is: 0.126 h? 
Question 6 What dose needs to be administered to have a minimum plasma concentration of 1.42 mg/L? 


1D: 10333 3 
Assume clearance is 7.98 L/h, and T = Tmaz- 


Notanswered 


Select one: 


1008 mg * 
858 mg ¥ 

4774mg% 
490.6 mg Y 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of dose to achieve a certain minimum plasma concentration. 


BACKGROUND: 
The dose required to achieve a certain minimum plasma concentration can be calculated following equation: 


— Dose-F j etar 
CO a e 


Con = minimum plasma concentration 
F = bioavailability 

V = volume of distribution 

Ka = rate constant 

T = dosing interval 

SOLUTION: 

Step 1: Calculate ke. 

ka = $3 


oh 
ka = 0.126 h 
Step 2: Calculate the volume of distribution. 


Va= 5 
_ 1.98 L/h 
Va 0.126 h* 
Va = 63.33 L 
Step 3: Determine tau. 
inf B=] 
T= 


7=148h 
Step 4: Calculate the required dose. 


al 


Dose. 
C= sles 


1.42 mg/L = Ze. | 


| 


Lea 
Dose = 490.60 mg 


If we round the dose down, we will be outside the therapeutic window because we are dosing to the 
minimum concentration. Therefore, when dosing to Cwi, we round up and vice versa for Cys 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 490.6 mg 


RATIONALE: 


Correct Answer: 
(Option #4): The calculated dose is 490.6 mg. 


Incorrect Answer: 

(Option #1): The calculated dose is not 1008 mg. 
(Option #2): The calculated dose is not 858 mg. 
(Option #3): The calculated dose is not 477.4 mg. 


TAKEAWAY/KEY POINTS: 
The following equation can be used to calculate the dose needed for minimum plasma concentration: 
Crin = PZE . [ete 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 490.6 mg 


estion 7 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


1D: 10334 


Not answered 


AJ, a 22-year-old, 63kg male, is administered 500mg ciprofloxacin via IV bolus. It is eliminated via the 
fag liver and kidneys. A plot of plasma concentration vs time gives an AUC of 27.12 mg*h/L. 


(sarees Given: 


ty = 9 hours 


Cardiac output = 85 mL/min/kg total weight 
Qkidney = 20% of Cardiac Output 

Quiver = 25% of Cardiac Output 

Hematocrit = 0.45 


Determine the Eliver. 


Select one: 
0.1254 
0.417 X 
0.069 * 
0.230 X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 

To learn the calculation of the hepatic extraction ratio. 

BACKGROUND: 

The hepatic extraction ratio can be calculated by the following equation: 


Chirac 
Ba ass 
Qurepatic, plasma 


Where, 
CI = hepatic clearance 
Q = hepatic blood flow 
SOLUTION: 


Step 1: Calculate total clearance using the dose and given AUC. 


Cnet = BS 


500 mg 
nn 
Clrotat = 18.44 L/h 


Step 2: Determine the hepatic clearance rate. 


Clrotat 


Question 8 
1D: 10345 
Not answered 


Flag question 


Clifepatic = 13.44 L/h - U.5 
Clifepatic = 5.532 L/h 

Step 3: Calculate hepatic blood flow. 

Q Hepatic, plasma = [0.25 - CO] - [1 — Het] 


Bos 
Q Hepatic, plasma = [0.25 Gi - 63 kg)] - [1 — 0.45] 


Q Hepatic, plasma = 736.31 mL/min 
Q Hepatic, plasma = 44.18 L/h 
Step 4: Calculate the liver extraction ratio. 


pa Cla 
QHepatic, plasma 
_ 5532 L/h 
~ 44.18 L/h 
E =0.125 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 0.125 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated Eyer is 0.125. 


Incorrect Answer: 

(Option #2): The calculated Ewer is not 0.417. 
(Option #3): The calculated Eyer is not 0.069. 
(Option #4): The calculated Eve is not 0.230. 


TAKEAWAY/KEY POINTS: 


Ch ic 
The following equation can be used to calculate the hepatic extraction ratio: E = a 


Quepatic, plasme 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.125 


Determine the mean residence time. 


Select one: 
3418h X 
12.89 h X 
3.841 hX% 
12.98 hY 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of mean residence time. 


BACKGROUND: 
The following equation can be used to calculate the mean residence time: 


ae 8 
MRT = §; 
SOLUTION: 


Step 1: Calculate the elimination rate constant. 


In(2) 
tp = 42 


In(2) 
oh 


ka = 0.077 h 

Step 2: Calculate the mean residence time. 
a 

MRT = 2 


Mec a 
0.077h * 
MRT = 12.98h 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 12.98 h 


ka = 


RATIONALE: 


(Option #4): The calculated mean residence time is 12.98 h. 


Incorrect Answer: 

(Option #1): The calculated mean residence time is not 3418 h. 
(Option #2): The calculated mean residence time is not 12.89 h. 
(Option #3): The calculated mean residence time is not 3841 h. 
TAKEAWAY/KEY POINTS: 

The following equation can be used to calculate mean residence time: MRT = + 


ka 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 12.98 h 


Question 9 


ixis You are tasked with preparing 12 suppositories with 475 mg of cefuroxime. 


Given: 


Density factor = 1.7 
Blank suppository (PEG base only) = 2.78 g/cavity 


Notanswered 


Fag question 


Send Feedback 


Calculate the amount of PEG base required for the preparation. 


Select one: 
1301 gX 
30.10 g% 
300194 
1310 gX% 


TOPIC: Prescription calculation 


LEARNING OBJECTIVE: 
Learning the calculation of the quantity of PEG base requires preparing a suppository. 


BACKGROUND: 

The amount of PEG base needed to prepare the suppository can be calculated as follows: 
SOLUTION: 

Bec Psp SE) 


Base Displaced 
Step 1: Calculate the amount of base displaced. 


z _ 0.4759 
Base Displaced — 4% 


Base Displaced = 0.2794 g 

Step 2: Calculate the amount of base needed. 

Base Needed per suppository = Blank - base displaced 

Base Needed per suppository = 2.78 g - 0.2794 g 

Base Needed per suppository = 2.501 g 

Base needed in total = (2.501 g) x (12) 

The base needed in total = 30.01 g 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 30.01 g 

RATIONALE: 


Correct Answer: 
(Option #3): The calculated amount of PEG base is 30.01 g. 


Incorrect Answer: 

(Option #1): The calculated amount of PEG base is not 13.01 g. 
(Option #2): The calculated amount of PEG base is not 30.10 g. 
(Option #4): The calculated amount of PEG base is not 13.10 g. 


TAKEAWAY/KEY POINTS: 


The amount of PEG base required to prepare the suppository can be calculated from the density factor. 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 30.01 g 


Question 10 
1p: 10316 


Not answered 


Hag question 


A patient walks into the clinic with the following prescription: 
Rx: Ofloxacin 2% oral suspension 
M: 45 mL 
Ro 
SIG: Take one teaspoon (5 mL) twice daily 


To prepare a 45 mL suspension, how many 300 mg capsules are required? 


Select one: 
4x 
3y 
6x 
7% 


TOPIC: Prescription calculation 


LEARNING OBJECTIVE: 
To learn the calculation for the number of capsules needed for suspension compounding. 
BACKGROUND: 

The number of capsules needed to compound suspension can be calculated as follows: 
SOLUTION: 

Step 1: Cross multiply to calculate the number of capsules needed. 


2g 
TO mL 


2% oflozacin = 


1 capsule iz 
30mg 2000 mg 


x = 6.67 capsules 


6.67 capsules _ z 
100ml mL 


z = 3 capsules 


Answer: 3 capsules 
RATIONALE: 


Correct Answer: 
(Option #2): The calculated number of capsules is 3. 


Incorrect Answer: 
(Option #1): The calculated number of capsules is not 4. 
(Option #3): The calculated number of capsules is not 6. 
(Option #4): The calculated number of capsules is not 7. 


